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(54) REACTOR FUEL ASSEMBLY AND UPPER TIE PLATE 

(57)Abstract: 

PURPOSE: To reduce a void coefficient without reducing 
the degree of reaction and at the same time reduce a 
two-phase pressure drop by removing a partial boss 
located on the extension of a partial-length fuel rod of 
the grid part of an upper tie plate. 
CONSTITUTION: A grind part 32 positioned on the 
extension of a partial-length fuel rod 3 of an upper tie 
plate 7 is in the constitution where a first web 35 is 
connected in T shape. Then, the part located on the 
extension of a partial- length fuel rod 3a adjacent to a 
water rod is used as a hollow region 36 excluding a boss 
part 30 and the cooling material channel of the upper tie 
plate 7 is enlarged on the extension line of partial-length 
fuel rods 3 and 3a, The pressure drop ratio of the upper 
tie plate 7 occupying the pressure drop of a fuel 
assembly is relatively large and the W-phase pressure 
loss of liquid phase and gaseous phase exists at the 
part, thus further improving the effect of two-phase 
pressure drop with the combined effect of the partial- 
length fuel rods 3 and 3a and the cooling material channel enlargement of the upper tie plate 7 
and hence further improving channel stability and reactor core stability. 
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m-s-r ^rnkw^ zm®, v±±n9-<^u 
(b> mmm2mnm*. tmrnmrftammmBn 

k ; 

#© 5 mria*^sw*frfEis 2m®-mcmm~tzmw- 
mmmm i s c t ; 
(d) «re±sij^w , 7 p w'-M4, m&trmnmtmz 

5 It© * * ^T?«HM»*»ja L it _h$P * :/ W 

(a) WfB»f#{S, *afc©»l«RW#4:, W^SW 

as*wa* i *mmz vm^mz mnwt &isttzk ; 

(b) mmm2Mwm±, mmiE^^<Dmn#mm 

(Dummm rt s m^-r its* s t 

( c ) mttiMTftnmw&mnMft-m ± 9 rtwc 

(d) atnE-kas^W^V-htt, «fia«Hf«|50WIB» 2 
[ft** 3] ft** 1 Xl± 2 fBife^JB^^Slsf^ft: 

[ft** 4 ] m** 1 2 iBtfewM^^^-*^-^ 

»»Lfc-Jre# 2 J»sH#fc: WHS-*-** 1 $*f#©±« 



[ft*:* 5] ff**lXW:2fBi&©jf;^»m^#: 

iejuv^c, mm&^i$<nm2mPcW<nm&±.K\±w.-irz> 

-e^ $ fix v > 5 r. k *W$k t 
[ft** e ] it** 1 x h: 2 ia«(DM^-r»*-a-fr 

ft. 

[ft** 7 ] ft** ix»2 UM<nm^FMWM&ft 

[ff** 8 ] f»** 1 X tt 2 iHfcOjjjC^ 

[ft** 9 ] *8*H»»tf7K * y KO±i»fta3»t 5 

[0 0 0 1] 

[0002] 

MS-fates Wft%<r>7- 9 xk. 'of-ty 

^/V# v 9 * <D rtgRfCJlX* $ flltmPr^ > Yfrfr h ft 

^ v^/v^ y ^ * rtifp-cw^ifaitf&o r wra^ev^rts 
sn-fafmi&xhz. 



-2- 



[0003] 3E*p, »wmmmw\<DMfk. 

[0 0 0 4] ^ilTKSLK^^^-YV^/V^y^^© 

[0 0 0 5] WjattM^WJtSr^-t-***^^ TO 
i*TO#@£*PK1-2>) 

*s*>*. l*»u ^©i? fzumzum L-iz.mwM-£-& 
»jt«*owa»fe««s^«rf&9«rti-h-t-«a«, to« 

[0 0 0 6] ffe*50«m*^*TfJ4^ «m»tt8fT8W 

(8X8) <D&?mzw&m&tvx^&&, mpwwte* 

m?m*9 x 9, ioxi o^tif:*:£-&ft,«, 

iff* 5, #MES5 2-5 0 4 9 8#4*#fc:|B«t© 

TOi£it:6£»>-r s r. * * < ffi#»$c«r{E»T»s So 



[ooo7] et_h<o«^ ± •) % mn&<ofim&m< u 

*»*«»^ bfc 9 x 9 , ioxi otifr<DBmffil 

*-a^t*S|6**H-C*5U, -Wt tt, WWBH6 4-8 
8 2 9 2 Sfcmm 62-276493 -Sf-^fR, 

IflBg 64-31089 # MBS 64-23195 

[0 0 0 8] ftHHS 64-88292 ^«tC«U TO 

y Kteiw vxmm<Dmft-mmm*fait#>xmMvit 

tOflSM^SfrtTV^p #MBg6 2-2 7 6 4 9 3 

X, ^%.(Di^xx y K*7t!4±^7kn y KSrBBflrfS 
K, TOttM&^BB^J **tf *W &-hfc-?ni 

te*^©f&^*S)W*fcK1» Ufc ©ASMS* 3 *vr ^ 
6 3 ^WBS6 4-3 1 0 8 9^#IC(4, »H#@B3W& 

#MBS64-2319 B-^^dlfctt, TO#ffi?IJt&^$C 

[ooo9] »^««m»srBa*Lfe«m*-^ 

0±|f)5^-^7°^— hi Lt, HBBBS6 1-123996 
^m&tWIBHSe 1 -1 9 6 1 9 2 ^$8^(4, SB^ 

[0 0 10] 

[ooii] *m#v>n&*m< tt, nmw<Dto*m 
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[0 0 12] JtfMCD®, tfj Kfl»fti?<DK 

[ooi3] M8|BHKtft^l^(c^&«v^fit«deiH#i^r 

fetb-Cii, gfefcUt1frWHB6 4-8 8 2 9 2 #&*L 
^fWBg 62-276493 4§-<k$ft, #MBg 6 4-310 

8 9 &m-> mmm 64-23195 ^mzmm<n j; 

#MH§ 64-88292 #9BBH 6 4 

-3 1 0 8 9-%&Mtti, y KfcBHWSfl* 

%faitibXmM L-XUS V) , i|#WBS 62-276493-9- 
<&«L WBfiBg 6 4-2 3 1 9 5 &nm&* 

I/O**, iftfett, V>i*ti/t^»ll*« 
[0 0 14] U*>b*!jSfe % rjibtt^gfoMT 

\mm-rimn»<Dmmm^^-^^m±u mm 

DmtfW&rt 5 k V % 5 ra® # & 5 . 
[0 0 15] *ri-e«ifcttlRAttu -kSBHRH&flRIW-a 
M¥4-2 1 0 5 3 9-9 (WJRB, W4¥8 
fl6P) t^-Cs iE^^l-Sa?IJ$tlfc#ifcC0^!|Sf#2 

< i % 1 *OTka y F 3 i &#-#-5 JftlMtetttz: 
&V>T, (a) fflia^#2t*, 1»Wfgl 

iwrasMwiOTB* i Mm# i 9 m^m 2 

tfrt, (b) mmm2)mw^ itoE£a*HP«©i* 

TV^Jlfc, (c) ^E*»^«©«m#Mayi|«>*^ 



[0 0 16] rcoi5(-lfl5^*TO#-efc5^2TO# 
[0 0 17] *38Wf4J:|B^teW*WSrEli:afcfSfLJi«|J^ 

mwM&ft<v^~ vm-cnim±> mnmmzmibz 

UMBS 61-123996 ^^I^^MBg 6 1-19 

6192 ^mcmMvMnm&ftx'}^ n&amm 
[ooi8] *^©isi coiftf*, mmm&it^m 

[0 0 19] *5!^©^2<DBWtt, ffi^a-ftSrRTtB 
[0 0 2 0] 

?u~bk%mTzm*mmm&mc33^x, (a) 

mimmt£9M^m2)mftk*iStrZb ; (b) «r 

^{4tfJSami»#T?&5ii; ; (d) mm±.n?4^ 
t ; trWSkk L.■rv^2) 0 

[0 0 2 1] ±fBS5 2<OBW«rai^f-Sfc«)l!i, 

*&wte, ±mm^pM®-m-Brmc*3^x, mmm2m 

T\ MIBtf14-7-^#Sr«trlBjE^&^^co^i|s|.#ga?iJ{ci 
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[0022] ±w?-ft 3 timM'&mz.&^x s 0*u< 
v ^■^<D^xm^tix\ / ^ 0 ^<Dig&, mm?*.? 

[oo23] Mf3#m£&<Dis 2muW(DM^±\mm-r 
[0024] ^tc±mm.^mnM^m^.m^x. 

u<dw 3 MWW<Dm&±w±m^zMfttetp&m®xh 

[0 0 2 5] L< ^ WIB^^f*. 

wmmmm i m&wx <om<, mm*.* v wmmv 
xnmztit£%4Mn»*m^z>; mm±.m>-(-7v 

[0026] ±m^\mT-m2<Dntf)?tmm~tz> 

PMWM-&ft<D±n?J7u~-y\£m^x, tfrSB^gp 

[0 0 2 7] 

i^ffl] ntt&mnmxtb&%2mnw*iE3>®<^<D 

[0 0 2 8] §)5^eM##-efcS^2^^^3E 

5K3£t-5 2^isiics^s*fet#, ^(D^mmm^m 

[0029] Htc:, 3E*»^tt©«MsH*Bayil<o*^.JBJ: 

«m»w:* i *m#T?*> s c t \c& *) , ^co» i nm# 



<«A"*-Sfc«\ #*»iR*t»i> U 

2SfT5r.t^J;«5 35^*fcA#< ft5„ 
[0 0 3 0] E*^^©«m#K?!l«)*^Ji J; <9 rtfll 
teaser, K*^»teBra?bfc-*©3— MWfcSu^s 

HP"^ — IMC* ft^My^^lCffll 

mmm'p-rz> «iai k * a . ffi£*HRtti****jiieit 

[0 0 3 1] *fc, «K^iMm#-eibS^4Mm#«r7K 
[0 0 3 2] Et_btt5teJB3SW<o«t*R«P5>«>f^^9-cab S 0 

[0033] ^^^ojEaic^fesjiSB^-r^v- 

mmm±£tiz><nx\ u^mnwb±m^-f^^- 
[0034] mt, <gtH%mftz>m&z>mm*, 

ft<> rt«pn:flisAu«v^#*.feih,s. *mw»c*jv>-c 

[0 0 3 5] J:»^W , 7'V-MlHHfl$©Sf3«S(SJ- 
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SStt**3Elci«ii±-fS. 

[oo3 6] ^raaw^ssv^-t, w#»ga« 

[0 0 3 7] 

TKMM-f-^ffl-Cfo 5 s Wfc^OjUKPH* 2 0 3 #CD:*:S 
*B>K4 (E3 #flS) fr**^**-* 9 tc J; 9 
IftllWNISr— Jtte b-CjEJW&^Mftlcjfchu »#2 0t* 

p y k 4 © j:T»**-hiw ^ -r 7° b 7 RTrr&f *f 

[0 0 3 8] 0 3{C}8Vvt\ *&ifSM$2 OftlOXlO© 

lE^te^Riga^J^TV^o »»2 0(4, Mftn^. 

ifr^ga?!iw*^sics« £ 8 3 

#3, 3at©^H-(i9 0*T?fe5„ 3 Py 

[0039] m&suimw 3,3a r3*m*ftjt»**ff 

#2 J;!P«<, jHW20«mA«)l 5/24T?fe 
5. -?r(D±«^5^@co^^-f-9(c^$tu 

[0 0 4 0] S^«i-BB«^HfclH5^«W#3 

», ^*/v# y 9 * 5 mm-r s^#Ba?ijo*^s 

43a(D^•*{C2*•fo^UTgafi^^^-CV^So -©SP 

^«^W3ragag^eH:, «*H*ga?!i©#«m&fli* 

JR^±©fT?!|0#ScSrfflV>-C*im*f5i:, (1, 5) , 
(1, 6) ; (5, 1) , (6,1); (5, 1 0) , 
(6, 10) ; (10, 5) , (10, 6) ©<8-*HHfc 

(i, j) fc*?lbfc 0 ~tt£t>h, %&&MPtm 
3 « % Mmwe^ll^^o 2 oO^^co^rH-^ti^ 

[0 0 4 1] 3 *W^:Si*P y K 4 jftfttiH£?Og>'f> 

*w<© 4X4 ©«mffKt>N *#H*fe i o #Bae»nigft 



$tbTV>5. zfCPy K40D^»2 0. 7mm-T?&l9, 
tKp y K4co^Sr#Jti-5i:7kP y Krt«*f®Bt©-& 
ff-i4i^9cm z -efc5„ *Py K4^gBflf§^-5*&^ 

deny bM^St-^^^iftoTV^,, 

[0 0 4 2] St 3*»>ca*PyK4^^tfe 
^©fc^&fltWU 4 X 4 <Dl&?ffl$mftM±<D (4, 

7) t (7, 4) -e&u, fulfil 

7, (X&ffa) i-t»4~^7W(v:fcl9 > JifBgP 

v^„ f**>t>> 3 tt, jE*»^K©«m 

#K?9«)*^Jilc*sv>r, *oy K4SrfT*lfi), ?iJ*IrJ 

[0 04 3] *tc, IMtotmU* 3,3a ttT«*T8l& 
tf»IW*f|5«>4«3fSrl~4«©^— ^9|c 
[0 0 4 4] ® lfc_h#p^:/^- h 7»jeK@£* 

3 0m±&%s-&-r& 1 7x-73 1 A»fe?!cS«Hf-«|J3 2 
fe^-g|5 3 2(DJiBl-*f««^#tt6>^ 
OS©l$©Sf K/V3 3 $H?-r|5 3 2 CD 4 

145rJ;<f 3=»— h 3 7 bX-mmZtHtxT >u 

«ftt#^ 3 0 Sr*taTV>?> 0 JhlS® ± 5 ^ *I$^S*8*I- 
#3, 3 &<D±M\^lM9^-^^—Y7^%n^X^i 
P>Ts i©lB54HB«*J-#3, 3 a roffiS±W4«-f-5*& 
^3 2COgP^-(C*5V^rtt^^< HiK^^^Jit 

[0 0 4 5] *^S©ffl^ft«m»3-ojfeR 

_h(^»-rS^|f|5 3 2C0giS^f*/K^C0^S|^*$tl> 
*&^g)53 2<D^.#W-g|5Sr#^r5^1 9 = ^3 4 t % 
iCO^l >)x7*3 4i:Tttl^^^ ^#ga?UC0 

-rSfS2 7i/3 5 t-e#^^^^-tv^5 0 *fc, Tkny 
K4 JcH«"t-*«l5^«MS|.#3 a ©®ft±{C-f4g-t-5g|5 

45Jli:4<, 3 , 3 a <DMfkm±X±& 

[0 0 4 6] (#jf) JJclc, *H16«f»O^Sr«lMi- 

(l) gp^«^itsf*cogaB^*^{cov^r 
W^ot&^sa^j&^co 8 x 8#HT-a»& ioxiois 
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[oo47] mmwmm mmm^mm) zmtEfc-rz 

[0 0 4 8] *fc, El 5 fc, ^#ft»H*cDga«ftW£ 

(2) (i) j^f-©^ >^v^ v * * kw ^tcmnm^w<D 

(3) 7kn*yWmmvitmWM&i*<nftWfc®<oMW 

(4) ^^*/vjH J/** tetany KlcfeMttUfevW 
» 

tsr^b-rv^s, routes 7kmttM&mmT 
mt (h/u) ^/h$<, tt>tt^«3te»*oi«aE*si«v^ 

[0 0 4 9] eUKOSSHCfc 0, jft$H* 
2, 3, 3a5rl0X10 ©JE^^fcK^IJ U 

[oo5o] g)5^«»#^»#sa?ijw*^S}-sa* 
yKmz~f&mKo^xwim~fz>» sew:, ±Mmm.m 
*WBte*f#ii: 4*gaet-^#-a-^*3v^-c, m^ijar-a 

T»#£«m#<DBB«ft««: (1, 1) ~ (1, 10) 

SP»(fM-COg)5^*»#f4«tt14^«IPSli^^ (A) 
XtJ^JBBftr-^^^ (BXtfC) (OM#^bfctcOT? 
fcSo MWWB^IHLhCSSMlM^niKl oxi o«Hf-T» 

V) , 3 *CD7X P S> K3*> ^^ga^Jcr) cfi^CO 4X4 



ifl-fJLX (1, 5) izHLWt^t^^mmt LT^rfti 

[0 0 5 1] HI 6 frhftfr* ± 5 SMWH«*M*as* 

mtfa^-hja-eji-c (1, 2) ic#«rt-st£ 

#B©**fl*> «*.tfia^±a"cj!.r (i, 3) fcit 

b a «ra * 4 # s * tc fc^thx y h rtwieiWH- 
«*.«ia^±sa-ear (1, 4) ^fcta-^tLj; 

[0 0 5 2] ^JiwaSiCj; fj, ^*^|(C*5Vn-C}4, 

^ft^^s^w^Ba^jw^Sicdov^r, *bj/ 

1#^-f4«J;9^«icga«bfct)(D-T?&!9, r.wga«(e:J; 

<o^^-{4»icga* tt h x v \ 
[0053] n^smn»^mnwmn<D^m\mm 

(1, 1) ~ (1, 10) ic^Sb/ct^w, 

tKo y KltPBSbrEfltf S J; ») fc> fM«*«i 
i4v^-f^co«-a-t^:^<^5o ftiJW# (^icK 
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[0 0 5 4] Ifc^ot, *»JtB, mft&mwfc 

[0 0 5 5] ^S»#3*2*P^i-5r i©M 
SrH 8 i 9 BWH"*. 0 8 }*, 

tf* SJS*«l#W^tJ«fW*#Mlj«wifti±«5^T?, 

[0 0 5 6] *HJfeM^*3VNT^, fflKH*ft!$M* 

3 a &7kc 3/ K 4 {£ LTB3B"t" 3 ^ i T?, 
#:**$B<©7.kT2 s> K«**r^:* <Lfcitt »l*«flfflc 

mm®*&wja-v% 5 mm) . wkas* 

ICS* Lfc J; 5 *pyK±9 mm®.<nJJ&iz% v >co 
l*3a <D*m J; U ^ V^/V^ y * * 5 fc^-T5lfP 

t © ± 5 ic^-Y ^/v^ y * * i:7kP y Kte»**-*ffl$ 
[0 0 5 7] — ^ ^Wffi^w^^t^^S^PSfJ: 

^ai-^bfc-e^i-rs r t ia 9 < * 

0, -?:(oM4r*JliiSM»J;5t-2St-t-sr.iicj;(3M 



[0 0 5 8] (2) *PyK©**4, ^^{CoV>T 
TttK-r*. B 9tc, jm^KotS^B^IftSr 10X10 

«<oi*jS*!-) &m±z^tcm&<oR)&m<z> : £{k*it%ti, 
xmrt. mmz. p y * -y y 

o y HF»5tt»r»«r?S>5 3 cm 2 ( 1 . 7 %) *mmt 

J: 9 , £ 5 f tt^Kfc#»^1-afc«> 

[0059] rcoj;5^ 10X10«f(D»M# 

mmzmim-tz z-ktm^h 9 , ^<©fc*fc*n y k 

rtlSffffi^SrliffiW 3 c m 2 (1. 7%) ^feli^C-rS 

10X1 o^-T-^m-a-^-et*. tKp y K««©jDB 
sisft&^ica^tt, Kftro2W>& 8*~1 6&<Dim& 
SStfeS. 10X1 0t&^Jtsf^-a#:o^W|Sr^ 
CDWUftfS, © 8X8 t&^CO 6 0 srt, 
*fc7Kn y K«*<o«m»-7^C«»:!8SJ:IBJ; 9 4f&~8 

7 (4%) ~14 (8%) cm 2 ©$6Btf s ®i*Q'T?a>5o 

[0060] **ifi0ij-e«^ ±.<Dmm iat)3 *co* 

a y K4 ©«»froB(f©-^W-«:#5) 9 cm 2 t *otj3 9 > 
5. 

[0 0 6 1] *n y Krt«»fffiai©*)l'fbH:tt* 

1. 0EiT«c/j:SJ;5{cfi||5S$nTV^S o 
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[0 0 6 2] ^mmm^mu. 10x1 o» 

/vft£ttro&#? ^ecofefe, ilOl^t 

J; 5 m % *p y KrtflWfKH*^, 97ygfi^*<o 

[0 0 6 3] ^9^«^*<0»»HJ!mi>-^^/V'»&» 

4>3HrS;fc*, MU, #*bv\, Biocoft^tt; 

j?svm*l&<. MMt£Mft~?foZ> - h i~ft 
fct., rcD]JU:gB# (*PyFft«BitlOcm 2 
JffiflF) UliESS bfc$SB^ i^;M*£tt*tWMrifcJfe 

L-r ^tKp y VfHmmmmx 9 ~ l l c m 2 b 
v\ 

[0 0 6 4] «B|5©iSflfT?tt, ftS14&itH-fc&, £W 

Stt*S|SUti-Sfe«>, ft£tt<OfMPBiiia^»U ff#« 
a. b*»U Wffi!ll5fi^«#(c:±ic 

p y Krt«WfB5«Sr 9 ~ 1 1 c m 2 ic-f 5 - 
[0 0 6 5] fiLhcoa&a^ *HJfeMt?(*7Ko y K4 

»f5fibfc^e}c&sr.t*s^So ^<d±^ *mnm 

*S|ftJ±-*-«. ft^fe^ ft-h bfc r i J; •? , ft® 

[0066] *fc, tKp y K©«Wfffiar*i*»ini-6te 
»x *s*0 7F©««^ «te(-b&<-a*frib;^ 



^-e^rfij-ejfoSo tKh y Ki*u KfcWjS-t-*^* 
|B^^-^co^fiJffi<o^-e, 2X2 0tt8mft?**n 

[oo67] Lfc^ot, *«swt*«, tptt^jaa 

*8«/jNS/j:«!0pyil-a"#«t>*«W5© 1 Oir/v^^n y F 

$ WTcMFWzR a y K £ 3 *gB* U Mm&tt^SA&co 
[0 0 6 8] (3) gp^S»#we$fcov^ 

*<5*rSE*.T\ ^■Y^-^/Wft^tt^t/^L'.ft^ttSrffffi 

6.7SB^— (H©*r«l) -f Si:, * 

b, ^-tv^vft^tt, JP'bjRJEttfc tlnI±-t-5. b^ 
b> SP^ft»#co*$Sr> TiS^3g!|©^-« 
T\c-fZ>k, ^9V^S-^co^T?^bTV^5fc 

^ft^bbrv^5i,b^^ So ^fc^ 

*MW**aS4/8 % 1-ft*3*.l/2(D^e^ffi^b, 6 

m*^— ^ra«*wr«ft««6/8, -t-ftfcfe, 3/4© 
^eiiffia-rso bfc^o-c, ^ftw#3cD^»^- 
3»ft*sa?fr«m# 2 ©«m^ra««) i/2^-p>3/4cd 

«5H(c&n«, ^ J r^/v-ft®14RO ? ^ft®'ffi[R)±w 

[0 0 6 9] WOlftiaO, ^HlfeM^W:, $P^>*: 

©15/24, -rftfrtb, JJ»*SBaB^—9-Kl*«f 
$Wft*i:U rtv^i^^-rv^/vftSttiiW'b 
ft®tt^^)Jb-f-5„ ft*5 % JJfS*4S!B^-1>-T?*«P 
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